Surgical embolectomy is widely used to treat massive or submassive pulmonary thromboembolism and chronic thromboembolic pulmonary hypertension [1]-[3]. However, recently a new minimally invasive transvenous approach to clot evacuation using the AngioVac aspiration system (Vortex Medical, Norwell, Massachusetts) such as AngioVac aspiration system has been successfully used for retrieval of right atrial clot [4]-[6]. This is the first case report describing evacuation of trans-septal thrombus using an AngioVac aspiration system utilizing transesophageal echocardiograph (TEE) and fluoroscopic guidance. This case report also highlights the potential complications involved in AngioVac system which were readily diagnosed using TEE. We present a 66-year-old Caucasian female with a right atrial thrombus extending into left atrium through a patent for ovale (PFO) defect and a pulmonary artery thrombus. She underwent suction evacuation with an AngioVac aspiration system under TEE and fluoroscopic guidance. The right atrial thrombus extending into left atrium through a PFO was successfully evacuated through the PFO. However, the evacuation of the clot in the pulmonary artery was complicated by a rupture of the right ventricle requiring emergent sternotomy, cardiopulmonary bypass (CPB) and transient extracorporeal mechanical oxygenation (ECMO) support. The patient rapidly improved post-operatively and was discharged from hospital. Echocardiographic documentation of right heart thrombus and pulmonary emboli has poor prognostic implications. This report delineates the utility of TEE for visualization of cannula placement and real time aspiration of clots through the cannula. Potential complications associated with this technique are mechanical dislodge of thrombus from its attachment with subsequent embolization and rupture of cardiac chambers.
Accessing the thrombus in the PA can be challenging and actual visualization of the cannula in the PA is often difficult and available only through TEE. This report highlights the utility of TEE for demonstrating trans-septal clot and the importance of precise positioning of cannula in avoiding complications. In spite of complications, AngioVac aspiration system under TEE and fluoroscopic guidance may become a safe alternative for surgical removal of intracardiac thrombi.
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Background
The current therapeutic methodologies for right atrial thrombus are associated with high mortality [1] [2] . However, the morbidity and mortality from minimally invasive evacuation system are unknown. In the recent years, new technologies have been developed for a safe evacuation of right atrial thrombus. AngioVac aspiration system (Vortex, MA) has been successfully used for retrieval of right atrial clots [3] [4] [5] [6] . However, removal of most intracardiac transseptal atrial masses often requires surgical excision. Based on current literature review, this is a first case report describing evacuation of paradoxical embolus using an AngioVac aspiration system under TEE and fluoroscopic guidance [3] [4] [5] [6] [7] . This case report also highlights the potential complications involved in minimally invasive evacuation system. Furthermore, this case report highlights the role of TEE guidance in identifying and evacuation of tran-septal clots through interatrial septal defects and its role during complication from the procedure.
We present a 66-year-old female with a right atrial thrombus extending into left atrium through an interatrial septum defect and pulmonary artery thrombus, who underwent suction evacuation with an AngioVac aspiration system under transesophageal echocardiography (TEE) and fluoroscopic guidance. The right atrial thrombus extending into left atrium through an interatrial septal defect was successfully evacuated. A small previously un-identified PFO was confirmed with TEE using color doppler and a bubble study. However, the evacuation of clot in the pulmonary artery was complicated by a rupture of right ventricle requiring emergent sternotomy, cardiopulmonary bypass (CPB) and extracorporeal mechanical oxygenation (ECMO) support. The patient tolerated ECMO with minimal inotropic support (epinephrine infusion at 0.03 mcg/kg/min) and intravenous sedation with midazolam and was returned to the cardiac intensive care unit in a stable condition. The patient was initiated on hypothermic protocol at 32 degrees for 24 hours and was subsequently de-cannulated from ECMO on POD#2. After an initial slow recovery, the patient was extubated and discharged to a rehabilitation center with return to baseline function.
Case Presentation

Discussion
Echocardiographic documentation of right heart thrombus has a poor prognostic implication [1] [2] [3] . As in this patient, pulmonary emboli occur in 67% of patient and the mortality rate is 42% in such patients. Optimal treatment is controversial and there are no randomized trials for guidance. In majority of cases, surgical embolectomy may be preferred as it is a definitive treatment (2). Recently, however, percutaneous retrieval of thrombus without any trans-septal extension has been successfully carried out [1] [3] [8] . As per literature search, this case report, describing the evacuation of interatrial thrombus extending through a PFO using an AngioVac system, provides an alternative approach for trans-septal thrombus retrieval [1] [8] . AngioVac aspiration system may be a safe alternative for retrieval of tran-septal thrombus and evacuation of pulmonary thrombus over open surgical procedure [4] [5] [6] . Precise positioning of the AngioVac cannula is important for avoiding any complication [3] . This case report delineates the utility of TEE guidance for visualization of placement of cannula and real time aspiration of clots through the cannula. There is significant potential for complication including mechanical dislodge of the thrombus from its attachment, resulting in embolization with catastrophic hemodynamic consequences and also rupture of cardiac chambers as highlighted in this case report. Especially, accessing the thrombus in the pulmonary artery can be challenging and actual visualization of the cannula in the pulmonary artery is often unpredictable and available only through TEE.
Further, this report highlights the utility of TEE for demonstrating trans-septal clot and the discovery of the PFO, which likely played a role in this patient's previous stroke. In spite of complications described in this report, AngioVac aspiration system under TEE and fluoroscopic guidance may become a safe alternative for surgical removal of intracardiac thrombi.
